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The Hall coefficie '
allium phosphide crysfais in the 7 7 GOOK temperature range to B RN
-dependence ‘of these values and to gain further insight into the | -
ing. - ‘The temperature—-dependence of the electrical conduc--
ywn in Figure 1 of the Enclosure; the temperature—depend- 5

efficient;in Figure 2 of the Enclosure. “On the basis of the experi-

1ation between electron mobility and temperature was determined..
preaented in Figure 3 of the Enclosure,  The main determining factor B
[ m {a scattering on optical pho f(polar scatxenng), howev er, RN

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



"APPROVED FOR RELEASE: 03/13/2001

AT CRAHSTR NIy

CIA-RDP86-00513R001136110018-9

he low end-of:the temperature range investigated and in instances where the crysial -

s grossly contaminated, other factors, such as space charge, also become significant.” -
‘_heitémperatuieiﬂgﬁeqdéhcé of the Hall effect suggests.a donor level with an fonization -
“energy of approximately 0,11 electron-Volt. - Orig.’ art, has:
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W

"%-n junctions on the basis of the:[ urve of'fif__

:‘Alloy and’ dlffusxon Junctions and dxodes were prepared from Ga.As ,

smgle crystals? ha.vin these. cha.racteristzcs at room tempera.ture. electron.

: '-'-i-"i/O 17 .per cm . electron moblhty, 30003500 cm?/v sec;
A .02+ _.‘o'ht'n-cm. res1st1vity variation'in d single plate;- 10--20%. -
Plots of the d:.ff ‘rential capacitance and: conductance vs- frequency within 5=200kec
are’ prnsented. th ‘effects of both forward and reverse voltages on. the dlﬁ'erentlal -
capacitance are: reported. ~It'is ‘found that'the. ‘differential capacitance. is o
mdepcndent ‘of- tha frequency- wu:lnn 5~200" ke when the dliiuswn p-n Junctmns have B
% ,breakdoWh voltage under 35 v, and is” dependent on the frequency when'the =
U ' - The’ frequency-mdependent dxiferentml
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et al. reported the results of expenments thh the :
n p-n-junctions based on Pp-InSb at’ 77K (Proc. IRE, 1962,
present article supphes the. results of an’ expenmen*al _
act of temperature and- etching on: the forward:-branch of ther
! : 'Etchmg consxder'

oltage which wa , : e 1,
v ‘-remgtanc' portio decreases a8 the temperature increases. rig.:
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permitted_ rairing these. conclueions. ) _W:.th 7. ’\AE,I q . , the forward branch has
‘a’ linear-part which is” cha.racter.’x.zed Yy a corresponding ‘cutoff voltagée;. the: lattex'
‘decresses. linearly as ‘the temperaturs increases. “2) With U< AEgl g, the “forward
‘pranch_has’ thrae’ exponentxal segments:’ the first ons is determined by the crys ual
(- o8 at room temperature

su.rface a‘b the point‘ cropping of the p-n. ,]uncto.on
el a5 the +exnperature 1ncr°asea, "fthe _‘second

'be recombination of carriers in-the space-charge ;
1t of temperature); the third segment is due to.: |
‘p--and n-regions (pi= 1), Thus ‘the forward’ branch of i
¢ of diffusion p-n-junctions. 1%’ Gahs can be’ eompletely i
ry of C. T..8ah, R. N. ‘Noyce .and W, Shockley (Proc. IRE,- 1957, L
“#The anthors wish to thank A. N, Imenkov, S.:S. Mesidn, and: ol o
" "'in"carrying cut the wnrk.“ Orig. art, - has. 8 f:.gures, LA
Sl i3]

nical. Institute. , i
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roperties of -
he urrent-volta.ge characteristic

b { ntinia ion of he experimenta nv _,stigation 'eported in:
‘I the precedlng article (pp. T03=Tihk):. “The-results of - stndymg the reverse branch of
: 'the . characteristic of -diffusion’ p-n Junc-tions in GaAs at vo}.tages ‘below or
; , ritical voltage -and st TT—-ShOK are given. "It is found: 1) AL
'voltages Aying-withi U0, 5U -and ‘gt 77=~540 K, the reverse éurrant. i
‘determined- b;’_r' he. gUr" EEiﬁropertiea oi‘ the: crystal- taining the p-n. juncb:lon,
;thn breakaown v'lta e epends.-only: on: the bulk properties of the- Junctxon. 2) At
: “gnd 8t 350-—-51;0}{, ‘the reverse current depends on the bulk’
Jgi-n junctions’ end is of the ‘seme: ‘order: of magnitude as the®
- in the space—tﬁ:i v 1ayers the e\'eerae bulk current in="
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question ?'beys the theory
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0i 95 1228), 70 -t hast b

“the activation energy-is 0 '(6 ev. (01

' 'half of the GaAs forbidden “zone) “hence, the temjxerature dependence is due. only :
Thus, . the reverse bulk current of . the junctions-in = <L
‘gnd ¥, Shpckley (Proc. IRE,.

gures ;" 10 formula.e,

and aitablea
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Symposium on semiconductors held in Warsaw., Vest, AN SSEF 35 no.2:
87 P Y65, (UI=4 12:3,
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| AUTHOR: Baliyev, V. K.; Grudinsiiy, P Go; Txyumoy, Fe M.; Kulebskin, V. 3.3

.1 Sotskov, Bs S.; Tsirlin, A. D.; Alekseyev, A. Yo.: .
od i “Y. P.: Berger, A. Ya.; Yavorskly, Ve ¥.; Nesledcy, D. W.: J¥
' Vasiifyev, Ds Yo ———bienne 77
| ’_.—__—~-'~'-.——-__-__-.__>. . T ﬁ
" TITLE: | Nikolay 'Nikolayevich ljlggonko[ (Obituary)

' SOURCE: Elektrichestvo, no. 9, 1964, 93-9
TOPIC TAGS: electric enginee-ing personnel

ABSTRACT: Dootor of Technioal Solences, lajor Genersl in the Technicsl
Engineering Bervice, Professor ¥, ¥. Jatsenko died im May of this year

. after e long mnd serious illness. He gradusted from the Moscaw Hicher
Technical Acedemy in 191¢ and was olosely asseciated with his speeial ty
of elsotrical engimeering till the ond of his 1ife. Ne spent the first

" years of his prestisal sotivity st the Acsdesy working in the elestrieal
engineeriag laberatory of K. A. Xrug. After that be begaa his cereer in
the Seviet Army a3 & lewly laberatory assistamt in the redietecimioal
lymnqd_“mwljmrmmym 0 b0 hoad of the

® cadl/2
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."Alternating Currents.” "The Theory of Alternating Currents,” “Course in
"Radio Emgineering” and, together with bis
Course in Altermating Currents” and “The
ring.” He set up s mumber of
eotric power, military portadle

i
'i ,Departaent of Zleotrioal and Lilitary Bngineering.
'; iGeneral Electriocal knginseriag,”

.ao-workere, prodvles books on “A

| _Fnyeiosl Principles of Electrical Enginee
epecial courses (military application of el
elestric power stations, eleotric equipment for armies, electrification )
) amd also participated im mary engineer- K
He has written mxy texthoeks, mono- '
end applied divisions of military
~Zleotric Circuits® smd “Pundsmesntals

-of military engineering works, ets.
| ing projects with the Soviet Army.
- and articles on the theoretics.
| elestrical engineerirg. These include v
| for the Desiga mnd Flemaing of Movile Elestric Statiens.” Magy of W. We s
|
l

‘ Lassenke's swdents sre wrking
imatisates end in celleges, and

No received his pref:

i ASSOCIATION: neme

in sectiens of the Seviet Arwg, in selemtifis 4
in intdustry. These studeuts ere emtiming

the werk of thelr tesgher, the founder of Soviet military elestrisel eugineer- /
ip 1n 1938 and his desterste in 1949, Ne /

" hes reseived Who Order of Jouin teres "Bed Demrare,*
| Sear® ead many W8 o Orige arte hast 1 figare,

He wrote seversl books:
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AUTHOR: Klotyn'sh, B. E.; Nasledov, D. N. 14 'b7 7/
TITIE: Scattering of electrons by impurity stoms in gallium arsenide ﬂ !

SOURCE: Ref. zh. Fiziks, Abs. 11E509 |
| REF SOURCE: 6b. Fiziks. Dokl. k XIII Nauchn. konferentsii leningr. inzh.-stroit. ‘L
in-ta. L., 1965, 21-26
TOPIC TAGS: gallium arsenide, electron scattering, impurity scattering, temperature
, Hall constant, activation energy, electron modility, crystal lattice
vibration

ABSTRACT: The authors investigated the temperature dependences (85 - T50K) of the
Hall coefficient and of the electric conductivity of GaAs crystals with electron den-
sity 1.1 x 1038 - 2.8 x 1038 cm-2 at 300K. The results offer evidence of the pre-
Beree of donors with activation energy 0.1k + 0.03 ev, whose concentration in the in-!
vestigated crystals does not exceed 3 x 1018 em-3. The obtained values of tne mobilid
ty agree with the calculated ones when account is taken of the scattering of electrong
by the following: a) lattice vibrations, b) impurity ions, ¢) neutral atoms of im- '
purity with donor level 0.14 ev. The large contribution of scattering by neutral *
atoms at T < 4OOK is noted. Ye. Movchan. [Translation of abstract] —

!
!
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1. Pizlko~teklnicheskiy Institut imeni Toffe AN SSSR, lenirprad

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86- 00513R001136110018 9

:1265; £93-x98

' "'j;;.ikj.fgé.lcgtglc pover,

ctive mass mt of
lnents of the Hall
semfconductors
- Ia a1l

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9

‘u- N nnbcu nh:sco,_sh . heun nu‘o! u-plu

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



03/13/2001 CIA-RDP86-00513R001136110018-9

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9

B ARl

S AT B S - H

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



CIA-RDP86-00513R001136110018-9

03/13/2001

"APPROVED FOR RELEASE

i .xﬁmw&wﬁ.,
NPT

BN

9

00513R001136110018-

-RDP86-

CIA

03/13/2001

APPROVED FOR RELEASE:



"APPROVED FOR RELEASE 03/13/2001 CIA-RDP86 00513R001136110018 9

RN I ST B 3 A

. jucuni uu nessured wp
Jeraty of 90, zn. end 370!.
of & quast m&
| ]

ty.
iightly ac
é istler dgtt.g

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



CIA-RDP86-00513R001136110018-9

03/13/2001

"APPROVED FOR RELEASE

«

o st e s s e e o

9"

-00513R001136110018

-RDP86

CIA

03/13/2001

APPROVED FOR RELEASE



EWT{1}/801{m) /1 /P in W) GE/ID/Gu-2

s 30770406

,, -~ . : . " *
| TITIR: W the electric properties of p-InSh at low tem-
pmt\nu o . > W

“SOURCE: Piziks tverdogo tels, v. 8, no. 4, 1966, 1110-1114

| 70PIC TAGS: crystal lsttice structure, crystal defect, indiun coupound, sotimonide,
- semiconductor band structure, temperature dependence, electric property, Hall effect,
conductivity

"ABSTRACT: To check on the hypothesis that InSb contains mltiply charged defects
“which are responsible for the recombinatian. of non-equilibrium carriers in it, and
1toucertstnthcinﬁpqnceotsu¢hwcct_lonthotmdependmeorthemzl
_coefficient in more highly compensated samples, the suthors measured in the texpera- |:
* ture range #-150K the tempersture dependence of the Hall constant and of the dark and!
i|” 1lluminated electric conductivities, using P-InSb samples with hole demsity 1-2 x 1032
I card (at TTX). The preparstion of the samples and the cryostat in which the measure- |
| ments were made are described in an earlier paper (FIT v. 5, 3031, 1963). The mag- [
‘|- netic £ield used in the messuremerits was closs to 3000 Os. Three ispurity levels
i|. were cbserved, lying st 0.12, 0.015, and 0.008 ev above the valence bard. Amalysis |i:

+

R S EEs S IR
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i ACC NR:  AP6012481 SOURCE CODE: UR/0181/o6/008/oou/1176/1181

i
| AUTHORS: Jesamanly, F. P.; al'trev, Yu. V.; Nasledov, D. ¥; ey
.1 Ukhanov, Yu. I.; PFllipchenko, A. S. ’ ’ £ :

|

ORG: Physicotechnical Institute im. A. F. -Toffeqy AN SSSR, Leringrad -
t(Fiziko -tekhnicheskiy institut AN SSSR) j

TITLE' Magnetooptical investigations of the conduction band of InSb
SOURCE: Flzlka tverdogo tela, v. 8, no. 4, 1966, 1176-1181 |

TOPIC TAGS: 1indium compound, antimonide, magnetooptic effect, conduc-
tion band, PFaraday effect, light reflection, dielectric constant i

ABSTRACT: The authors investigated the optical reflection, tr*anspar‘ency,l
and locat'on of the plane of polarization (Paraday effect) in the wave- |
length 1ir .erval from 2 to 25 u at temperatures from 130 to 550K and

‘electron densitles from intrinsic to 1.2 x 1019 cm-3, wlth an alm at
§check1ng the validity of the theory proposed by E. 0. Kane (Phys. Chem.
iSol. v. 1, 2i9, 195'7{ The apparatus used for the measurements was
;described by the authors earlier (Izv. AN SSSR ser. fiz. v. 28, 989,

|19614 and carlier papers). InSb sirgle crystals doped with Se were drawn
‘from the melt by the Czochralskl method. The reflection coefficlent

| card 1/2
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iexhibited 4 slow decrease with increasing wavelength, a sharp minimum in’
..the range between 10 and 17 u (depending on the electron density), and
]a steep increase. The value obtalned for the lattice dlelectric constant
ils 16.0 + 0.1, which 1is 1in good agreement with published data. The ef- !
|fective mass of the electrons was found to bte 0.071, 0.053, and 0.038

itimes the free electron mass (mo) at electron concentrations 12, 6, and

f2.6 x 10%° op3 when calculated from the plasma reflection and 0.018,
0.021, 0.027, 0.033, and 0.054 m, for electron densitles 2.5, 4, 7.5, j

260, and 600 x 101° ¢p> by using the Faraday effect.
dependence of the energy on the wave number agreed with

itions up to electron densities 1.2 x 1017 enm™3,

The experimental
Kane's calcula-
Some deviations from

Kane®s theory are observed at densities greater than 5 x 1022 em™?
.call for a special analysls. Orig. art. has:

, and
5 figures and 6 formulas.
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ACC NR:i  AP6024502 SOURCE CODE: UR/0181/66/008/007/2251/2253 !

AUTHOR: Gol'dberg, Yu. A.; Nasledov, D. N.; Tsarenkov, B. V. 72
ST, .

ORG: __Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningrad (Fiziko- 5
tekhnicheskiy institut AN SSSR)

=2
TITILE: Dependence of electrolulénescent parameters of1LM lasers on the angle
betwesn the p-n junction plane and the resonator mirrors °‘_7

SOURCE: Fisika tverdogo tela, v. 8, no. 7, 1966, 2251-2253

TOPIC TAGS: l.enic ductor laser, gallium arsenide laser, diode laser, laser output,
fastaac : vt i o/

TRACT: The threshold current density and the output of diode lasers were inves-
tigated experimentally as a function of the angle (¢ = 30° @) betwesn the p-n
jumction plane (100) snd the resonator mirrors placed in the (110) plane. It was
shown that: 1) the threshold current density decreased with an increase in the
distance between mirrors 1 (Fig. 1), and with a decrease in the angle vhen 1 = const
(Fig. 2); and 2) quantum yield incressed with s decrease in 6 (Fig. 2). The mexi- !

mn agle 9-. -% (vhere d = width of active sedium) for which the rereflected |
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Fig. 1. Dependence of threshold
current density on the distance
between mirrors
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< ), win :
Fig. 2. Dependence of threshold curreat
density (curve 1) (for 1 = 0.7 =a) and
quantum yield (curve 2) on the angle

between the p-n junction plane and reeo-
nator mirrors
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timsted roughly at
beam will travel the entire length of the active mediun was fl ey,
1'—18', for d 2 2—3 ymd 1 = 0.5—0.7 mm. Orig. art. has: 2 figures (x)

formilas.
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. ACC NR:  AP6026705 SOURCE CODE: UR/0181/66/008/008/2462/2465 ﬁ'

'

AUTHOR: Danilova, T. M.; Kogan, L. M.; Meskin, 8. S.; Nasledov, D. N.; Tsarenkov, B.V.
——— R NI T
' ORG: FPhysice-Engineering Institute im. A. F, Ioffe, AN SSSR, Leningrad (Fisiko-
tekhnicheskiy institut AN SSSR) 1 .
s, 1 o
: TITLE: Comparative investigation of the recombination radiation ofm(_hA_s_ p-n junc-
tions with and without a Fabry-Perot resonator

i
SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2462-2465 . !
thame Lo ;
TOPIC TAGS: Fubwy=Swmal, resonator, recombination radiation, pn dbede, gaflium !
arsenide Aleeda :
ABSTRACT: The published literature contains information on the investigation of spon-i
taneous, stimulated, and coherent radiation of GaAs p-n junctions pertaining to the .
characteristic radiation parameters as a function of the current for diodes with or X
Fwithout resonators. The purpose of the present article is to compare the dependences :
of the maximum energy hvy and the half-width 6§ of the fundamental radiation band on the
current density through a single p-n junction with and without a Fabry-Perot reso- |
nator. The authors studied diodes in which the p-n junctions were ’tuned by dif- |
fusion of zinc in Te-alloyed n-GaAs with electron concentiation 7-1.0Y -3'1018cu"3; ’
the area of the p-n junction =10"3cm. The curreat through the diode and the spectr
distribution of radiation intensity were measured. It was found that hvy,, starting

Cord 1/2
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from the lowest current densities (5 a/cnz), increases with increasing current and

' | then becomes practically independent of the current. The dependence of § on curreat

density 1is given for small current densities (5--70 a/cm2). It is concluded from the

results presented that the primary narrowing of the spectrum occurs as a result of

population inversion at the rarefied states which are responsible for the secondary

narrowing of the spectrum, i.e., beyond the conventional stisulated and coherent ra-

diation with maximum energy =1.47 ev. The "tails” in the forbidden zome are

probably the rarefied states responsible for the primary nartoving of the spectrum.

| The authors thank O. V. Komstantinov, V. I. Perel’', and A, L. Efros for discussing
the results of this work. Orig. art. has: 2 figures. (26)
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.1 ACC NR: AP6030977 SOURCE CODE: UR/0181/66/008/009/2789/2791

4

—

2
] ol
AUTHOR: Kogan, L. M.; Libov, L. D.; Nasledov, D. N.; Nikitina, T. F.; /A
Strakhovskiy, G. M.: Tsarenkov, B, V.w= J/

ORG: Physicotechnical Iastitute im. A. F. IoffeqAN SSSR, Leningrad (Fiziko- i
cekhnicheskiy institut AN SSSR); Physics Institute im. P. N. Lebedev AN SSSR, Moscow |
(Fizicheskiy institut AN SSSR)

1,1 ;

v
TITLE: Certain properties of GaAs laser diodes with an epitaxial p-n junction at ,
room temperature 4

SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2789-2791

'
h

i
TOPIC TAGS: solid state laser, semiconductor laser, gallium arsenideylaser, epitaxial’
diode, infrared laser, AN JONCTI04/) , EATAXIAL GCROWVE

ABSTRACT: In an experimental investigation of epitaxial p-n GaAs junctions,tellurium-!
doped n-type and zlnc-doged p-type GaAs was used. The electron concentration in the !
n-type GaAs was 5.5 x 10'7—2,4 x 10!8 cm™3; the hole concentration in the p-type GaAs:
wvas 1.5 x 1018—2.4 x 10'? cm™3. The specimens were oriented along the (100) plane L
and the epitaxial p-n junction was prepared from the liquid phase by a method deacribed]
elsewhere (H. Nelson, RCA Rev., 24, 603, 1963). The dislocation density near the p-n
junction in the epitaxial layers did not exceed that in the wafer and vas 10“ cm~2, .

The Fabry-Perot cavity was formed by the cleaved (110) surfaces,and the electrical

Card  1/2
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contacts were made of indium. The residual resistance of a diode with an area of
10-3 cm? was less than 0.1 ohm. Laser action at room temperature was achieved with |
30-nanosec current pulses. An FEU-22 photomultiplier recorded the optical output.

The threshold currents were determined from the dependence of intensity on current.
The p-type GaAs specimens with hole concentrations of 2.4 x 10!9 m~3 and a mobility

of 50 cm?/v-sec lased at 9000A at threshold currerts of 1.5 x 105 amp/cm?. Investi-
gatbrs wre also made dspecimens in which the epitaxial layer, doped with zinc and
partly compensated by lead, was grown on a tellurium-doped GaAs substrate with an
electron concentration of 9.5 x 1017 cm~3and a mobility of 2400 cm?/v-sec. These

i lased at room teaperature at 9010 X at currents of 3.8 x 10° amp/cm? and at 8910

! at currents of 4.7 x 10° up/cln2 and up. The power per pass of p-GaAs lasers was

30 watts with 700-amp currents and 18-nanosec pulses; that of n-GaAs lasers was

10 watts with 300-smp currents and 30-nanosec pulses. Orig. art. has: 1 figure. [YK]

SUB CODE: 20/ SUBM DATE: 25Mar66/ ORIG REF: 001/ OTH REF: 003/ ATD PRESS:
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AUTHOR: Kogan, L. M.; Meskin, Se S Esledm{,_g.___x.; Trushina, V. Ye.} ‘l‘sarennkov,B.V.i

GRG: P!ggico-‘l‘echnical Institute im. A, F. Toffe,AN SSSR (Fiziko-tekhnicheskiy
institut 9¢
J

i ,
TITLE: mectron-photonll}ia@; transistor 7/4 2 t}
| SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 16451650 :

:

' TOPIC TAGS: transistor, electron photon transistor, gallium arsenide transistor , \
. @RALL I ARSEAIDE JLLCTRON, OTon i
ABSTRACT: The results of an experirental investigation of GaAs electron-photon ‘
transistors (R. Rediker et al., Proc. IEEE, 1763, 51, 1, 218) at 77 and 293K are ;
reported. The transistors were made from Tis-doped n-GaAs. Source meterial parameters::
electron concentration, 7 X 1037 — 5 x 10° per cal; mobility, 1800--3200 cxf [v sec}|
dislocation density, 10000 per cm®; p=n-p structure was produced by Zn diffusions i
plate thickness, 300 u 3 base thickness, 100-200 u 3 p-region thickness, S0—-100 ¥ . !
Collector current vs. collector voltage characteristics (for 0=-100 amp/co® emitter !
current) and collector current vs, emitter current characteristics are shown. The

. emitter=collector current transfer ratio was found to increase from 0.05 to 0.075 )
; with the collector voltage increasing from 0 to 8 v, at T7K. At room temperature, l
' ihs transfer ratio amounts to 1/ 20~th of the liquid=-nitrogen ratio. When the emitter :

. Card 1/2 UDC: 539.293.011.43 .
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current increases from 0.1 to 0.5<amp,7’;l)ze gguer gﬁtﬁczziﬁsqﬂm:z’zﬁ :rfni
in, from 350 to 80 (at 7 . The es
;gztzg?ﬁeoﬁ at'. T7K. Desirability is noted and ways are indicated for making

. Orig. art. has: 4 figures
» | {he electron-photon transistor a practical amplifier. Orig -

! and 1 formula.
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} ACC NR: AP6030161
| ADTHCR: Belanova, A. A.j Nasledoy, D. N.f Sreseli, 0. M.

\ ORG: Physico=Technical Institute AN SSSR, Le ad (ms.ko-mnmmkfy institut
AY M

1
\ TITLE: Thermostable Hall generators »)/é
SOURCE: Pribory i tekhnika eksperimenta,

no. 4, 1966, 214-215

TOPIC TAGS: Hall generator, Hall effect

ABSTRACT: Materials in the marmfacture of Hall generators and characteristics of
the latter are described. Source material: GaAs having a concentration of

(3—8) 1038 per c=? and a mobility of 3000 cm? /v sec. Sides ratio: 2 to 3; plate
thickness, 0.12==0.2 o} nonrectifying contacts. Characteristies: temperature
coefficient, 0.01—=0.03% per 1C within 0--300C. Voltage sensitivity, 10—%0 wv[o0
t voltage V8. nagnetic-field strength and output voltage vs.

Plots of out
temperature ?)O—)OW) are shown. Orig. art. has: 2 figures.
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;| ACC NRi Ap6012468 BOURCE CODE: UR/0181/66/008/004/1097/1104 |
| AUTHOR: _Kolchanova, K. Me; Sasledov, D, M. =

| omGs icotechnical Institute im. A. F. Joffe (Pistho- [~
tmﬂ%m 885R) o

;| TITIE: Temperature dependence of the ~arrier lifetime in r-Gads "
| soURCE: Fisixa tverdogo tels, v. 8, no. k, 1966, 1097-1108 X ¥

TOPIC TAGB: @gallium arsenide, semiconductor carrier, carrier lifetime, photoconduc-
tivity, photomagnetic effect, photo emf, temperature dependence, forbidden band

ABSTRACT: In view of the interest in the photoelectric properties of GaAs as a suit-
able 1light-source material, the authors investigated the temperature dependence of
the photoconductivity and the photomagnetic effect, and the spectral distribution of
the photo-emf and its tesperature variation, in the temperature interval 80-300K.
The tempersturs dependence of the carrier lifetime was determined then from these
experiments. The measured GaAs single crystals were of the n-type and were obtained
by zone melting without special ing. The electric properties of the crystals vere
determined in earlier experiments (FIT v. 3, 198, 1961). The surface finishing of
the crystals prior to the meagurement of the photoelectric properties was by a method
described previously (FIT v. 5, 3259, 1963). The light was either monochromatic
27&) ma) or in a spectrum ranging from 600-800 nm. With decreasing temperature j
starting st room tesperature), the lifetime of the majority carriers first increased |
and then became independent of the temperature, followed by a second increase at the :*“;

| Cord 1/2 . |
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AUTHOR: Kesemanly, F. P.; Nasledov, D. N.; Rud’, Yu. V. 7/
TITLE: Transport effects on p-typq, _z_mgu_gﬂerystth ~

R v
SOURCE: Ref. sh. Pisika, Abs. 10E%9 *

REF SOURCE: 8b. Pisika. Dokl. k XXIII Kauchn. lgonfgronjlglgnm._gul}.-nroit. o
in-ta. L. » m,, ,1'”

TOPIC TAGS: electric conductivity, Hall coefficlent, the enaf, t-porsture' de-:

pendence, transport property, carrier scattering, fumsport ffect ol Ubhin vihrgdom

T: The authors measured the temperature dependence of the electric conduct ivi«
ggﬁ the Hall constant, the differential thermal emf (a), and the transverse
Nernst-Ettingshausen effect (X) of ZnGeAs; in the temperature interval 100-550K. The
character of the temperature dependence of all the/transport effects is the same as
for p-ZnSnAsy. It was found that ¢ and o increase with the tempersture, 1; 0 in the
entire temperature inmterval, and thut the .iall 0bility increases like ~1P:3 yp to I
LOOK, after which it decreases. At lov temperatures the scattering is by the impuri- |
ty ions, and with increasing temperature, also by the lattice v.brations. [Transia-

tion of abstract]) . -
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g‘gm %. A. 8.; Nolodisa, !{P-aMJ;J-a w: ﬂ&l

0MG: Joffe Physico-Technical Institute, Acadewy of Sciences,SSSR, Lemingrad
TITIE: On the second ocomduction bemd in indium nthontd-,ﬂ

.

R

m:' Physica stetus solidi, v. 1%, no. 2, 1966, K195-K199

TOPIC TAGS: imdium compound, sntimonide, conduction bend, Hall effect, Fermi level,
electron tremsition

ADSMzMlﬂMdbMthouhtmdaMtimhndhlnSblm;-
ed about 0.5 ev sbove the bottom of the main conduction bend (000). The rise in the
Hall coeff with tempereture was measured in 1% indium antimonide samples doped
wvith selea tellurium. The hypothesis that this rise is dus to electron trensi-
; Mwnwmmmmt«dthommdthmbtmhd. Orig.

S at. u: 1 m‘. ) Mm.o
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AUTHOR: Gutkin, A..‘A.; Magerranov, E, M.; Mikhaylova, M. P.; Nasledov, D, N, b

- 7 3
ORG: Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningred (Fiziko- 2%
tekhni y 1tut AT 5SSR) : ! i
'I'I'I‘LE::5 Photosensitivity spectra of p-n junctions in InAs in the photon energy range
0.9 - 5 ev 3 )—
17

SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2044-2047
TOPIC TAGS: pn junction, photosensitivity, intemal photoeffect, indium compound

optic material, arsenide, spectral distribution, absorption ccefficient, quantum yield
ABSTRACT: This is a continuation of earlier work (FTT v. 8, 712, 1966), where it was.
observed that the spectral distribution of the quantum yield of the intermal photoef-"
__| fect in the short-renge region is connected with singularities of the band structure
of GaAs. The present work extends the investigation to InAs. The InAs p-n junctions
were obtained by diffusion of Cd in n-type material with electron density (0.5 - 1)

x 10!7 am=3 and were produced at a depth of several microns. The hole concentration
in the illuminated surface of the sample was approximately 10!® am-3, Several p-n
junctions illuminated from the n-side were also tested. The long-wave part of the
spectral charecteristic of the junction was plotted with the aid of a ZMR-2 mono-
chromator, and the measurements at higher energies were by the procedure described in
the earlier paper. The measurements showed a narrow long-wave photosensitivity peak, .
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B o i abia el

comnected with the change of the absorption coefficient near the edge of the ground-
state band, followed by a region of weak variation, a faster grwoth at ~0.7 - 1 ev
photon energy, a reversal followed by minimum near 3.2 ev, and a renewed growth at
higher energies. The results are shown to be connected with the variation of the

quantum yield of the intemal photoeffect as a result of secondary ionization.
threshold energy of the photon, starting with shich the quantum yield begins to grow,
is fun:ltoha0.7-0.0evat293l<and0.9-levatloa(,i.nayeenntwithtmo-
spectrum are interpreted
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| ACC N ' SOURCE COLE: UR/0181/66/008/007/ _
ACC NR:  APGO24467

H W Do “o J?\
AUTIOR: Zotova, N. V.; Labedev, A. A.} 2 .
ORG: tootec Institute im. A, F. Ioffe, AN SSSR, Leningred (Fiziko- >
tekhni y

de
TITIE: / Diffusion of mg%ﬂeg&g
souncm( Fizika tverdogo telm, V. 8, ho. 7, 1366, 2074-2076

i tion, seais
TOPIC TAGS: cadmium, physical diffusion, indium campound, arsenide, pn junc ’
conductor impurity
ABSTRACT: In view of the limited
of impuritiss in indium areenids,
sion of Cd in InAs of n-type.
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figures, 2 formulas, and 2 tables.
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AGUTIORY Aliey, Se Al Kesaonanly, T Py Lagunova, T, S.; Nasledov, D, N, . |

P “‘~- i

ORG: [Kesamanly; Lagunova; Nusledov] A, F, loffe Physico-Technical Institute,

. AcadLmy of Sciences of the USSR,__Lemng:a.d._[Ahev] Institute of Phys;cg‘
Acadgmy of Scx ences of the Azerbaidzhan SSR, Baku

+ TITLE: Hall effect and magnetoresistance of n-InP crystals at low temperatures
SOURCE: Physica status solidi, v. 17, no, 1, 1966, 105-108

- TOPIC TAGS: Hall effect, magnetoresistance, temperature dependence, Hall
- constant, electric conductivity, impurity band, impurity conductivity, indium
phosp'nide crystal

‘)

t ABSTRACT: A study was made of the temperature dependence of the HalL;ons_tam_
“ R{T), tne electrical conductivity ®(T) , and the magnetoresistance  A8¢/e(T)
Hetweer1.7 md 300K in n-indium phosphide spccimens with electron concentrations —
vo.a 2 x 1070 to 1018em=3, A maximum was observed in R(T) in the temperature
range 20—100K; ‘dele was negative in all specimens below the maximum
temperature of R(T). The results are explained by the participation of the impurity
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band in conduction. Orig. art, has: 5 figures and 1 table. [Authors' abstract]
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| AP8033866 SOURCE CODE: UR/0371/66/000/004/0014/0031 -:? ;

S!“l . Do No "Nulmn. Do H T‘l‘hkin G. N, "Tlmakinl. Go

ORG: Physicotechnical Institute im. A. F, loffe (Fiziko-tekhnicheskiy institut); -
Institute o; Power Engineering AN LatSSR {Institut energetiki AN LatSSR)

TITLE: Transfer effects in p-type galli enide crystals
7

SOURCE: AN LatSSR. lsmttya. Seriya ﬁzichskl& i tckhnlchukikh nauk,
no. 4, 1866, 14-21

' TOPIC TAGS: gallium arsenide, Hall mobility, Nernst effect, high temperatite
effect, transfer effect, pn junction, p type gallium P

: -
- ABSTRACT: The authors investigated the temperatureé\and concentration relation-
ships of the Hall mobility and the transverse N -
p-type gallium arsenide alloyed with ginc*dnd gadmium../The investigations have

been conducted at temperatures ranging from 90 to 800K in crystals with the
emmmnamuumxms.uxo“tn 721019 cm=3, 1t is shown

Cord 1/3
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thatthoupcﬂmnhlunnumldboeoummlymdmmwauu
. theory for a semiconductor with an isotropic and parsbolic sone. It is shown that
the ions play an important role in scattering holes below room tempersture. The
mechanisms of hole scattering by the lattice cecillation are examined. The authors |
thank V, G, Sidorov for submitting precision values of the thermal emf. Orig.. . :
_art, has: § figures, § formulas, and 1 table. [Based on suthors' abstract] - &
. < . . ’
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. ACC NRi 4P(032018 ~ SOURCE CODE: UR/0306/66/004/006/0208,/0210

AUTHOR: Kogan, L. M.; Libov, L. D.; Nasledov, D. N.; Nikitina, T. F; Orayevekiy, I. ,
. N.; strﬁkhOVSW, G- ".; sm“ o'f-.-!’ 2 BO V. s e — '

ORG: Physics Institute im. P. N. lebedev, Academy of Sciences, SSSR (Fizicheskiy ine ;
stitut Akademii nauk SSSR) v i

TITLE: Continuous coherent radiation of epitaxial diodes of GaAs af 77K

3 »
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy ﬁ:iki? Pis'ma'v redaktsiyu.
Prilozheniye, v. 4, no. 6, 1966, 208-210

TOPIC TAGS: gallium arsenide, epitaxial growing, pn junction, semiconductor laser,
emission spectrum, recombination emission

!
% |
ABSTRACT: The authors report continuous generation from a GaAs semiconductor laser '
with epitaxial pn junction operating with the medium at 77K. The junction was pro- {
|
!
|

duced by liquid epitaxy by the method of }. Nelson (RCA Rev. v. 24, 603, 1963). The
epitaxial layerivas doped with tellurium*to a density ~5 x 108 em3. A Fubry-Perot -

type resonator Was produced by cleavage along the (110) plane. Emission values of

the spectra of the same diode, obtained at different values of the exciting current,

in pulsed or continuous operation, show that the maximum of the recombination spec~ |

trum shifts toward shoreter wavelengths with increasing current; this shift is due to

the “dispersal” of the Fermi quasilevels with increasing pump energy, and also to the

shift to the long-wave section of the spectrum in the continuous mode, relative to ‘

[SE——

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9"



/20

7 SR B CR e Y S S 28

Y TN i S YR S TR PN Y B3R RS R | P Py [y {3

"APPROVED FOR RELEASE: 03/ 01 CIA-RDP86-00513R001136110018-9

. ACC NR: AP6032018

the spectrum in the pulsed mode, connected with the constant heating of the active i
region in the continuous case. This difference between the spectra in thc two modes
1s larger for small currents and decreases on approaching the threshold current. The |
latter effect ig connected with the presence of deep electronic levels with very low
state density. Coherent radiation in the continuous mode occurs at a current of 250
ma (612 a/cm®). The narrow spectral line appearing in this case corresponds most
probably to the non-axial "annular” type of rescnator oscillations. At 410 ma (1020
a/cu®), a nev system of coherent lines appears, which can be interpreted as corres-
ponding to axial modes of the cavity. The total emission power of the diode for which
the spectra are presented 1s 5 al at the appearance of the first coherent line and
70 @ at & current 1.5 a. Orig. art. hass 1 figure. [02]
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. TITLE: Intrinsic photoconductivity and photomagnetic effect in p-InSb following

"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9

AUTHOR:iasledov, D. N.; Popov, Yu. G.; Smetannikova, Yu. S5.; Yassiyevich, I. N.

ORG: Fhysicotechnical Institute im. A. F. Ioife, AN 8SSR, Leningred (Fiziko-
tckhnicheskiy institut AN SSSR)

electron heating
SOURCE: Fizika tverdogo tela, v. 8, no. 10, 1966, 2853-2058

TOPIC TAGS: photoconductivity, indium compound, antimonide, photomagnetic effect,
carrier lifetime, relaxation process, ictas~ WNM\S% !

ABSTRACT: In view of the fact that earlier resecarch has not established conclusively:
whether the optically induced oscillations of the photomagnetic effect and of the !
photoconductivity are connected with the oscillatory dependence of the lifetime of i
the nonequilibrium carriers or with heating of the carriers, the authors have carried':
out & simultaneous investigation of the photoconductivity and the photomagnetic ef- l
fect in p-InSb samples to prove that the oscillations are due to electron heating. !
The photomagnetic and photoconductivity currents were measured at 5 - 6K using a :
procedure described earlier (FIT v. 5, 5031, 1963). The p-type samples were obtained
by zone purification, and some of the samples were doped with copper to enitnce the

oscillation effect. The test results shown that the connection between mobility and
the diffusion coefficients agrees in order of magnitude with the usual Einstein rela~ |
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tion, except that the crystal temperature must be replaced by the electiron energy.
The analysis has shown good agreement between this theory and the experimentally ob=
tained spectral dependences of the photoconductivity and the photomagnetic effect at
6K. A method is proposed for determining the energy dependence of the lifetime and
relaxation time of the nonequilibrium electrons from the form of the oscillation

peaks of the photomagnetic effect.

It is planned to obtain in the future a quanti-

! tative comparison of the experimental results with the theory. Orig. art. bas: 3
. figures and 21 formulas.
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AUTHOR: Gladkiy, B. I.; Nasledov, D. N.; Tsarenxov, B. V.

' ORG: Physicotechnical Institute im. A. F. Ioffe, AN USSR, leningrad {(Piziko-
tekhnicheskiy institut AN 8SSR)

! PITLE: Variation of the current-voltage characteristic of a GaAs laser during :
transition from the amplification to the generation mode :

v

SOURCE: Fizika tverdogo tels, v. 8, no. 11, 1966, 3282-3287
TOPIC TAGS: laser, semiconductor laser, volt ampere characteristic

ABSTRACT: The characteristic of the gallium arsenide diode was investigated with

the aid o aFabry-Perot resonator at currents corresponding to the transitions from

the amplification to the generation mode. The p-n structure of the diodes used

in the experiment was based on n-gallium arsenide alloyed with tellurium (electron

! concentration 2 x 1018 cn™3); the p-region was alloyed with zinc. The p-n crystal

was 170 to 200 um thick, the p-region was 50 to 60 pym thick, and the p-n transition

area was approximately 10-3 cm2., The following characteristics were measured: e
current-voltage; spectral distribution of radiation intensity at different currents;

aend differential capacitance versus voltage. The experimental results show that at )
diode voltages of U 2 E& (Eg is the width of the rorbidden band of gallium arsenide,'—
q is the electron char ) the I-U characteristic has two linear sections, with a sharp

| Card_1/2
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transition from the first to the second, i.e., 1-U is deflected. Each section is .
characterired by its Uge, and its differential resistance Rpoag, 80d the bend of

the curve occurg in the transition region. The most probable cause for the decrease
in Roeg 8t U > S is the increase of charge carriers in the layer as the result

of the internslqphotoetfect, which is caused by photons emitted owing to the
recombination of nonequilibrated carriers at direct current through the p-n transi-

tion. Orig. art. has: U figures.
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AUTHOR: Galavanov, V. V.} Kundukhov, R. M.; Nasledov, D. N.

. ORG: Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningrad

i (Fiziko-tekhnicheskiy imstitut AN SSSR); North Ossetian State Pedagogical Imstitute
im. K. L. Khetagurov (Severo-osetinskiy gosudarstveanyy pedagogicheskiy inscitut)

TITLE: Photoelectric solar energy converter made of InP

SOURCE: Fisika tverdogo tela, V. 8, no. 11, 1966, 36402=3403

TOPIC TAGS: solar cell, photoelectric cell, indium compound, phosphide

ABSTRACT: An efficiency of 6.7% was obtained from an ToP ohotoc211, comparad to the

22% calculated theoretically by F. 7. Lorerski (J. appl. Phys. 27, 777, 195%0) and

the 2% obtained by P. Rappaport in 1956 (RCA Rev. 20, 373, 1956). The 0.1 cm? '
photoelements were prepared from single crystalline n-type material, the p-n

junction being obzained by the double diffusion of cadmium or zinc. At a solar
intensity of 70 me/cm? and a temperature of 18C, the open-circuit voltage was

0.74 v and the short-circuit current 10 ma/cmz. The authors stress that their InP —
elements were not prepared with a view to obtaining optimal characteristics, and

that, therefore, a higher efficiency may be expected when technical improvements

are made. Orig. art. has: 1 figure. —
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AUTHOR: Galavanov, V. V.: Ziyakhanov, U,: Nasledov, D, N.

ORG: Physicotechnical Institute im. A, F. Ioffe, AN SSSP (Fiziko~tekhnicheskly
{nstitut AN SSSR): Tashkent State Pedagorical Inst{tute im, Nizami (Tashkentskly l

posudarstvennyy pedapogicheskiy institut)

TITLE: Straight line volt-ampere characteristic of p-n junctions based on p-type
4ndium antimonide

2 7 )
SOURCE* Radiotekhnika i elektronika, v, 11, no. 11, 1966, 2039-2043

TOPIC TAGS: pn junction, junction diode, indium base alloy

ABSTRACT: The dependence of the straight-line characteristics of a p-n junction on
temperature, sample surface treatment, and impurity concentration in the initial
material is investipated. Indium antimonide crystals of the p-type with 10 —10
1013—--10‘6 cm—? carrier coucentration (N) at 78K were prepared by zone refining:
junctions (area, 0.5—1.5 mm) were made by fusing in In and Te (0.5—1.0%7 at 107" mm He
pressure. Ftching samples in the Sp-4 sharply reduced their forward current at low
voltages (up to 0.12 v): reverse current s reduced by two orders of magnitude for
all voltages. The authors conclude that diffusion current dominates in samples with
N in the 10!5—1016 cm~3,range, while recombination current dominates samples with N
in the 1013—10® em~J range. Orig. art. has: 8 formulas, 3 figures, and 1 table.
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AUTEOR:  Agayev, Ya,; Burdukov, Yu, M.; Mikhaylova, M. P.; Nasledov, D, No; 3C

Slovodcaikov, S, V.

03G: Physical=Technical Institute, Academy of Sciences Turlmen SSR)

%
TITLE:  Moobility of current chrriers in InAs

SOURCZ: AN “urkmSSR. Izvestiya, Seriya fiziko-tekhnicheskikh, khimicheskikh 1
ceolozicheskikh nauk, no, 4, 1966, 11-15

TOPIC PAGS: semiconductor research, space charge

ADSTEACT:  An attempt is made to relato the exporimentally observed tcmperature
bohavior of mobility in a number of samples of n- and p-type InAs in the

prescaco of an acditional scattoring aochanisa on tho space=-charge regions.

Tho scai-cmpirical Goassick-leisberg relation admits a larze nuaber of varia-

tions for such mobility whon it is compared with experimont, Somotimos, howe

over, tho inpossibility of doscribing tho obsorved tamporature behavior and

Aobilities in roal semiconductors of the typo Aialyy 45 torms of knowa mobility _
roiols makos this mochanism highly applicable to tho interpretation of certain
cxorimental facts. Orige art. has 2 figs. and 10 rofs. Orig. art. hass

2 figures and ) formulas. EPBSs 38,69?] "
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. ACC NR: APG026693

'AUTHOR: Kovalevskaya, G. G.; Klotyn'sh, E. E.; Nasledov, D. N.; Slobodchikov, S. V.

QORG: Physico-Technical Institute im. A. F. Ioife, AN SSSR, Leningrad (Fiziko-tekhni-

'cheskiy institut AN SSSR) '
|

EITLE: Certain electrical and photoelectrical properties of copper-alloyed 1nP

{ i
%SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2u415-2419 {
4 ' .

~ {TOPIC TAGS: Hall constant, photoconductivity, electron donor, relaxation time

STRACT: Results are given of the electrical and photoelectric measurements made of
‘copper—alloyed indium phosphide. Samples were preparaed by both mechanical and chemical
bolishing. The Hall comstant and electroconductivity were measured with a special_semi-
{autcmatic jnstrument. The samples had electron concentrations of 1012 to 10}* e 3 at
4009K. The temperature dependence of the Kall effect and of electroconductivity in cop-
per-alloyed n-InP is plotted, as well as the spectral distribution of photoconductivi-
ry. The donor level was found to be 0.49 % 0.03 ev for the Eaz level, 0.17 & 0.03 ev

for the F, level, and an activation level of 0.33 ev for E . The Fermi{ levels were

IS .
‘found to be comewhat above the activation energy of 0.49 ev. The copper, acting as an
‘r‘cceptor in InP, empties both the shallow and deep donor levels. When ho > Eg, the —
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! ‘several photoconductivity peaks in the region of intrinsic absorption are related to
“lthe band-structure features of InP. The various photoconductivity peaks are discussed.:
.'The photoeffect relaxation time indicates the existence of several long-1ived compo-
- ;nents, with lifetimes ranging from several seconds to as much as 5 minutes. This indi-
" 'cates the importance of deep sticking levels. The authors thank G. I. Stepanov for as-|

‘gistance in measuring the relaxation times. Orig. art. has: & figures, 1 table.
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| \UTHOR: Gol’dberg, Yu. A.; Masledov, D. N.; Tsarenkov, B. V. !
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AN R '

TITLE: The ohmic contact between gallium arsenide and indium

SOURCE: Pribary i tekhnika eksperimenta, no. ¥, 1966, 169-193
TOPIC TAGS: gallium arsenids, indium, semiconductor research

ABSTRACT: The wetting of gallium arsenide surface with indium, and the extent of fu-
sion and contact resistance as a function of temperature and fusion time were studied.
It is shown that 100% wetting and minimm contact resistance occur at a temperature of |
500°C and above. The GaAs-In junction was obtained by fusion in hydrogen. Hydrogen
was used as the reducing medium to prevent the oxidation of In and GaAs at high tem-

pera.wes. To prevent the explosion of the hydrogen-air mixture, a neutral gas vas

passed through the system before and after the hydrogen was turned on. The gases were :
dried by cooling them to & tempereture of -196°C. .Activated charcoal was used to L
purify Hz and He at 1iquid nitrogen temperature. The following parameters were deter-
mined during the fusion process: the edge wetting angle, contact resistance, wetting
coefficient, depth of fusiom, and hole shape. The reduced resistance of the n-GaAs-In —

UDC: 621.382.032.27
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|contact vas 1075 ctmeca? vhile that of the p-GaAs-In contact vas 10°°-5:10°3 otm-ca?. |
The author expresses his gretitude to A. D. Forelenk, Ye. A. Posse, and V. P. Yurochkin

'for their assistance, Orig. art. has: 5 figures.
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!

Thin muitilayer gallium arsenide-metal contagts

Pribory i tekhnika eksperimenta, no. 6, 1966, 180-184

" TOPIC TAGS: ohmic contact, multilayered ohmic contact, gallium arsenide, gold, tinm,
: nickel, zinc, silver, copper

|
" ABSTRACT:

|

| Cord_1/2

A method of manufacturing gallium arsenide-metal contacts by chemical
deposition of thin metal layers has been developed. The method permits
uniform coating of gallium arsenide with thin (about 1 u) layers of various
matals with a very small (1 u) depth of fusion. The main advantcge oi

the small depth of fusion 1is that the crystals can be cleaved to,.:ier
with the deposited metals. It was found that with only one metal, tae
contact was either nonohmic, not sufficiently low-ohmic, or technologically
unsuitable. The best low-ohmic contacts were obtained with several layers
of various metals deposited on gallium arsenide. For instance a contact

UDC: 621.382.032.27
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. on N-type gallium-arsenide coated with Au-Sn-Ni-Au (deposited in that order)
has a resistance (per unit area) of 107 ohg-cu?} a contact on p-type
galliun arsenide coated with Au-Zn-:ii-Au his (& resistance of 107" ohm 2.

‘ T Orig. art. has: 2 figures and 2 tables.

i
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AUTHOR: Molodyan, I. P.; Nasledov, D. N.; Sidorov, V. G.; Radautsan, S. L.

ORG: [Nasledov; Sidorov] A, F, loffe Physicotechnical Institute, Academy of
Sciences, USSR, Leningrad; [Molodyan] Institute of Applied Physics, Academy of
Sciences of the Moldavian 8SR, Kishinev; [Radautsan] Kishinev Polytechnical
Institute

TITLE: The effective mass of electrons in (InSb)y * (InTe); _x Crystals

SOURCE: Physica status solidi, v. 18, no. 2, 1966, 677-682

TOPIC TAGS: mixed crystal, indium compound, indium antimonide, indium :
telluride, v tron)mass ) Aol atnnctuns, shictam e dam sty, l«-y—«-/"‘"
..L»u. S frnnd !
ABSTRACT The paper deals with changes in the band structure due to transxtxon'
from doped InSb to its solid solutions with InTe and analyze the variation of the ‘
electron effective mass in (nSl), - (nTe); ., With composition (x), concentra- ;-
tion of electrons, and temperature. Based on the measurements of the thermo-
electric power, transverse Nernst-Ettinghausen effect, conductivity, and Hall l_
|

effect, the concentration and temperature dependence of the electron effective
Cerd 1/2
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mass m* were calculated for crystals of the solid solution (nSb),(InTe); —x
(for x = 1 to 0. 85) in the temperature range 100 to 370K. Solid solutions having
x >>0.99 () behave like InSb doped with tellurium, and crystals of this type
having electron concentrations (n) greater than 2 x 10'8cm™=3 show an m* (n)
dependence which differs from that predicted by Kane. Solid solutions with

x <, 0.990I) show a different temperature dependence of m* from those with

x > 0.99. The authors thank O. V. Emelyanenko for his useful discussions.
Orig. art, has: 5 figures, 4 formulas and 2 tables. (Based on authors'
abstract] [DW]
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TTACC NRi APT003900 SOURCE CODE: GE/0030/67/019/001/0429/0k34
| AUTHOR: Mikhailova, W.P.; Nasledov, D.N.; Blobodchikov, 5.V,

! ORG: A.F. lIoffe Physicotechnical Institute, Apsde-y of Sciences of the
L%*S5R, Leningrad

TITLE: The effect of a magnetic rfield on ﬂ,llunin‘tcd InAs p-n Junctiomns
SOURCE: Physica status solidi, v. 19, no. 1, 1967, k29-u34

. TOPIC TAGS: pn junction, magnetic field interference, photoelectric
| effect, photosensitivity, /NDIONICaNbORIY. , AR SEMIOE. | HOTOE ECTRD -
L MACARETIC LFFEC T . )
ABSTRACT: An investigstion vas made of the dependence of photoresponse variations !
on the magnetic field strength in unbiased and reverse-biased InAs p-n
% ' junctions. The specimens were illuminated along the p-n junction and cml
{the p- or n-sides. A linear photoelectromagnetic (PEM) effect occurred |
"on unbissed p-n junctions. With the application of a reverse bias to 1
‘111uminsted InAs p-o junctions, s cowplex variation of the PEM vglugc.wl
depending on the magnetic field strength vas observed. A Ilnear inver- ___
sion-free tegion in relatively wesk fields vas due to variations in the
'esturstion current through a p-o juaction in the magnetic field. A
‘quadratic PEN voltage in etrong magnetic fields was associated with the .

v wwe !
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distortiocas of ‘the paths of minority urnero resulting from the geonetry ,
of the contacts sad the specimen and from the Hall field of thermal :
‘carriers. The drop and polarity reversal of the PEM voltage in strong '
‘magnetic fields can be relsted to the reduction in diffusion length of |
wminority carriers and to an ellagement of the space-charge region in the -

jumction. The suthors thank A. A. Grinberg for discuseing the -

sults ud B, P, Refna and K. V. utou for punrtn; the p-n junctu;nui_ .
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TITLE: The mixed mechanism of electron scattering in indium antimonide
crystals

SOURCE: Physica status solidi, v. 19, no, 1, 1967, 435-439

a’r"" ' we
TOPIC TAGS: e}ectron scattering, indium’antimonide Er‘;:;l, Hall mobility , wek
avtte w' un‘ R aosduciia M, tram wolbdiy, \.0\, o n. 4

ABSTRACT: The purpose of the investigation was to compare the experimental
data for indium antimonide on the Hall mobility of electrons and on the thermal
emf in a weak magnetic field with theoretical data, consideration of the non-
parabolicity of the conduction band. Equations are derived for the thermal emf
and the electron mobility for the case of a mixed mechanism of electron scattering
The experimental data indicate that the electron scattering in doped indium
antimonide crystals {s due to the following mixed mechanism: of electron scatter- ,

[Cord 1/2
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ing which involves impurity ions and both optical and acoustical phonons. The
authors thank Dr, F. P, Kesamanly for processing the experimental data on the

concentration dependence of the thermal electromotive force. Orig. art. has:
3 figures and 9 formulas. [Authors' abstract] [NT])
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